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MODULE E – PROJECT PLANS 


GSDT TAB: TESTING AND MONITORING 


Supporting Documentation Reference to QASP 


This document serves as a reference to the Testing and Monitoring Plan Appendix in regards to 


the Quality Assurance and Surveillance Plan (QASP). 


Please Note: The “Testing and Monitoring Plan” technical report and associated figures, tables, 


and appendices, has been submitted as Confidential Business Information (CBI). This document 


has been submitted to meet the requirements of the “Testing and Monitoring” tab in Module E of 


the Geologic Sequestration Data Tool (GSDT). 
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E.1. TESTING AND MONITORING PLAN 
40 CFR 146.90 


Vernon One CCS Site 


 


Facility name:  Vernon One CCS Site 


 


Facility contact:  Ronald T. Evans, tevans@capturepointllc.com 
1101 Central Expy S, Suite 150, Allen, TX 75013 
832-300-8225 


Well locations:  Vernon Parish, Louisiana  
 


 
 


This Testing and Monitoring Plan describes how CapturePoint Solutions, LLC will monitor the Vernon 
One CCS Site pursuant to 40 CFR 146.90. In addition to demonstrating that the project injection wells are 
operating as planned, the carbon dioxide (CO2) plumes and pressure fronts are moving as predicted, and 
that there is no endangerment to USDWs, safety or the environment. All the monitoring data will be used 
to validate and adjust the geological models used to predict the distribution of the CO2 within the storage 
zones to support AoR reevaluations and non-endangerment demonstrations.  


Results of the testing and monitoring activities described below may trigger action according to the 
“Emergency and Remedial Response Plan” (Module E). 
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The proposed location for this GS project is ideally suited as there is no faulting or breaches that impact 
the injection intervals or the primary confining layer (Figure 1). The area is seismically stable and has no 
history of significant ground motion. Additional information regarding site characterization is described 
in the “Project Information Tracking”, submitted in Module A. Additionally, the proposed injection 
operations per this permit will occur below the estimated fracture gradient and within a 90 percent 
fracture gradient safety margin as not to potentially induce seismicity. 


Prior to injection operations, a baseline analysis of shallow and deep groundwater will be collected and 
established, along with the measurement of the injection zone pressures and temperatures. Future analysis 
and measurements collected during injection operations, will be regularly compared to baseline results in 
order to identify significant deviations which may require a review of the “AoR and Corrective Action 
Plan” and execution of protocols within the “Emergency and Remedial Response Plan”.  


A general plan for collection process, analysis procedure and calculations are given in the associated E.2 
“Quality Assurance and Surveillance Plan” (QASP). Specific labs or vendors will be updated in future 
plan revisions, as these are finalized during project implementation. The general strategy to deal with any 
deviations in observations from the baseline parameters is also shared.  


Monitoring of the injection intervals will occur via an in-zone monitoring well located up-dip of the 
injection site and on the  and  depositional axis of the large saline channels and distributary 
mouth bars. Depositionally, these sands prograded out onto the delta front muds from the north and 
northeast azimuths. During global sea level changes, the marine environment reworked the sands 
developing a general sandbar axis trending perpendicular to the periodic prograding depositional cycles. 
Regionally, the injection site is located on the western flank of the large and thick deltaic systems.  


Preliminary estimates of the CO2 plume size were determined using Equation 1 and are based on the 
volume of injectate, its viscosity, water saturation, formation volume factor and matrix porosity: 


Equation 1  Rplume=ට
௏೔⋅஻೒


ሺଵିௌೢሻ⋅∅⋅గ⋅ு
 


Pressure front radius estimates (a measure of transient pressure) resulting from injection were determined 
using Equation 2 and are based on time and matrix properties such as pore compressibility, porosity and 
permeability: 


Equation 2  Rpf= 
௞௧


∅ሺ௨௖೟ሻ௥ೢమ
 


Pressure differential estimates for AoR evaluation were developed using Equation 3. 


 
Equation 3  𝑃 ൌ 𝑃௨ ൅ 𝜌௜𝑔ሺ𝑍௨ െ 𝑍௜ሻ 


 


Computational modeling as described in the “AoR and Corrective Action Plan” (Module B) for this 
permit application has predicted that the CO2 plume sizes are estimated to ultimately have a maximum 
radius of three miles and the expected maximum pressure front radius is roughly seven miles from the 
location of any injection well. It is anticipated that the CO2 plumes will be somewhat oblate in shape due 
to potential up-dip migration of the injectant and therefore the placement of the injection zone monitoring 
well has been placed accordingly. Timestep maps of the developing plume are shown in figures 2 
through 7. It is important to note that computer simulation did not account for CO2 trapping mechanisms 
and therefore the results represent an ultimate maximum of the plume’s subaerial extent. 
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Figures 8 and 9 provide well locations for the Vernon One CCS Site. An in-zone monitoring well will be 
drilled and completed approximately two miles northeast of the injection wells. Saturation and 
temperature logs will be run in this well to monitor saturation and temperature changes within each of the 
injection zones. This monitoring well is noted as an IZM well on Figure 8.  


Ground water monitoring wells are noted as GWM Wells on Figure 8. The monitoring of the Cockfield 
sands, the first saline sand package above the primary confining zone, will be monitored from a well 
located at the injection site between the  injection pads. Sampling and monitoring of USDWs within 
the AoR will occur near the center of the injection site and adjacent to the in-zone monitoring well.  
Sample collection and analysis of fluids from the ground water wells will occur quarterly (every three 
months) from the start of injection operations. The purpose of this aspect of the “Testing and Monitoring 
Plan” is to demonstrate that migration of formation brines and injected CO2 is not occurring above the 
primary confining zone and to verify that there is no endangerment to USDWs within the AoR. 


 


Figure 1. General Location Map of Project Site  
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Figure 2. Plume after 5 years of injection 


Figure 3. Plume after 10 years of injection 


Figure 4. Plume after 15 years of injection 


 


Figure 5. Plume after 20 years of injection 


Figure 6. Plume 5 years post-injection 


Figure 7. Plume 30 years post-injection 
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To reduce the limited risk of a plugged and abandoned well that penetrated the primary confining zone or 
the injection zone, all of the wells that meet these criteria will be evaluated and mitigated as determined 
by the following criteria 1) age and period of drilling 2) depth and completion history and 3) plugging and 
abandonment methods. Legacy well locations are addressed in the “AoR and Corrective Action Plan” 
Module B.  


1.1 Quality assurance procedures 


A “Quality Assurance and Surveillance Plan” (QASP) for all testing and monitoring activities, required 
pursuant to 40 CFR146.90(k), is provided as an attachment to this Testing and Monitoring Plan as E.2 
“Quality Assurance and Surveillance Plan”. 


1.2 Reporting procedures 


CapturePoint Solutions, LLC will report the results of all testing and monitoring activities to the USEPA 
in compliance with the requirements under 40 CFR 146.91. Collected information during the Testing and 
Monitoring period for each component of the plan will be submitted per the required reporting schedule 
as outlined in the UIC Class VI Testing and Monitoring Guidance document under 816-R-13-005. 
Reporting of the required information will be performed electronically through the Geologic 
Sequestration Data Tool (GSDT) in semi-annual (every six months) reports per 40 CFR 146.91(a).  


2 Carbon Dioxide Stream Analysis 


CapturePoint Solutions, LLC will analyze the CO2 stream before and during the operation period to yield 
data representative of its chemical and physical characteristics and to meet the requirements of 40 CFR 
146.90(a). Sampling and analysis procedures are described in the attached QASP. 


2.1 Sampling location and frequency 


CapturePoint Solutions, LLC will analyze the CO2 sources prior into inclusion into the injection stream 
prior to injection and then quarterly throughout the operational period. Sampling will occur upstream of 
the flow meter located at the wellhead, prior to injection. The analysis will provide information about the 
chemical and physical characteristics of the injectant.   


The frequency of CO2 sampling will be conducted on a quarterly basis commencing with the initiation of 
injection operations. This equates to a schedule as follows: 


1. Sample No. 1 – 3 months after the start of injection 


2. Sample No. 2 – 6 months after the start of injection 


3. Sample No. 3 – 9 months after the start of injection 


4. Sample No. 4 – 12 months after the start of injection 


This schedule will then repeat using the quarterly sampling cycle. 


If there are changes to the CO2 emission process upstream, an additional stream analysis will be done 
after each such change. If changes in the chemical and physical characteristics of the CO2 stream occur, a 
change in the sampling schedule will be triggered. If additional sources of CO2 are incorporated into the 
injection stream, those sources will be analyzed prior to injection. 
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3.2 Monitoring Detail 


Injection rates, volumes and pressure will be set and limited by the authorized permit. Alarms will be set 
to alert operators to high flow rates, low annulus pressure and low level in the annulus fluid tanks. The 
flow meters and pressure gauges at the surface will provide electronic readings to a computer with an 
applicable backup system. 


Automatic alarm and shutoff systems will be designed and installed to sound in the event that pressures, 
flow rates or other parameters designated by the UIC Program Director exceed a range or gradient 
specified in the injection permit per 40 CFR 146.88(e)(2). If an alarm or shutdown is triggered, 
CapturePoint Solutions, LLC will immediately investigate and identify the cause of the alarm or shutoff 
(See the “Emergency and Remedial Response Plan” (Module E) [40 CFR 146.94(a)] for details).  


The purpose of the annulus pressure system is to maintain a positive pressure of at least 100 psi in excess 
of the tubing pressure and to prevent contamination of USDWs in the event of well casing or injection 
tubing failure. Integrity of the well’s annulus system is achieved by controlling and maintaining the well 
annulus pressure at least 100 psig higher than the injection tubing pressure. The annulus pressure system 
will be located at the wellhead and annulus monitoring equipment such as tanks, pumps and flow meters 
will also be located on the well pad. 


In-zone reservoir temperature will be accomplished by running a temperature log within the casing of the 
in-zone monitoring well. 


4 Corrosion Monitoring 


To meet the requirements of 40 CFR 146.90(c), CapturePoint Solutions, LLC will monitor supply lines, 
well components, and monitoring equipment during the operational period for loss of mass, thickness, 
cracking, pitting, and other signs of corrosion to ensure that the well components meet the minimum 
standards for material strength and performance. This plan is meant to ensure that the injection operations 
are performing as permitted and that there is no endangerment to safety, the environment or USDWs. 


Corrosion monitoring will be performed using a flow-through corrosion test loop to monitor internal 
corrosion potential and scheduled inspections of surface equipment to monitor external corrosion, 
cracking and or mechanical damage.  Sample coupons will be directly exposed to the injection stream 
during operations within a secondary line that can be shut off and isolated from the main injection line so 
that samples can be removed and replaced during operations. Sample coupons from the flow-through 
device will be evaluated quarterly (beginning three months after the start of injection) Sample evaluations 
will be included in the semi-annual report. The flow-through test system and scheduled inspections will 
be used in conjunction with MITs to monitor and detect potential issues during the injection phase of the 
project. Analysis of sampled materials will be conducted by a certified third-party laboratory.  


The plan is intended to serve three purposes 1) corrosion and monitoring prevention 2) surface leak 
detection and 3) subsurface leak monitoring and prevention. If deviations from expected operations are 
detected, results from the corrosion monitoring data will be used to assess, develop and implement an 
appropriate mitigation strategy as well as adjust the corrosion testing and monitoring frequency. 


Surface leak detection will be achieved using continuous monitoring well head detectors and by visual 
inspection. Visual inspection of surface equipment will occur on a daily basis and or in the event of a 
detected surface leak.  
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first year of injection material testing coupons will be pulled and examined each quarter (every three 
months). The coupons will be described, photographed and sent to a certified third-party laboratory for 
further analysis. Details regarding the laboratory analysis are explained in the attached QASP. 


Samples will be collected by trained and authorized personnel and submitted to a third-party certified 
laboratory for analysis. Results of the analysis will be compared to the pre-exposure baseline condition of 
the material coupons. 


The frequency of corrosion coupon collection and testing will be conducted on a quarterly basis per 40 
CFR 146.90(c) commencing with the initiation of injection operations. This equates to a schedule as 
follows: 


1. Sample No. 1 – 3 months after the start of injection 


2. Sample No. 2 – 6 months after the start of injection 


3. Sample No. 3 – 9 months after the start of injection 


4. Sample No. 4 – 12 months after the start of injection 


The schedule will then repeat using this quarterly sample cycle for the duration of injection operations. 


Additionally, per 40 CFR 146.90, CapturePoint Solutions, LLC may run a casing inspection log (CIL) to 
determine the presence or absence of corrosion in the long string casing when the tubing is pulled from 
the well, or at the request of the UIC Program Director. The log(s) will be compared to those run during 
the initial construction of the well (40 CFR 146.87). Additional inspection logging may be performed 
should the coupons show excessive corrosion in excess of the design-life criteria. 


5 Above Confining Zone Monitoring  


CapturePoint Solutions, LLC will monitor the first permeable zone above the confining zone (  
) as well as groundwater quality in the USDW ( ) for geochemical changes during 


the operational and post-injection periods to meet the requirements of 40 CFR 146.90(d). Results from 
sampling and analysis will be compared to baseline values determined pursuant to 40 CFR 146.82(a)(6). 
The  will be monitored at Well #6 (located within injection site) and the  
will be monitored at Well #5 (also centrally located within the injection site) and at an offset location at 
Well #2 located up-dip and north-northeast of the injection site. 


The first approach will be to monitor the first permeable layer overlying the confining zone. This will 
provide a “first” point detection of a potential leak out of the injection zone. A monitoring well will be 
installed within the formation with gas detection devices at the surface. Monitoring parameters and 
baseline programs are identified in Table 6. Baseline parameters for initial fluid properties will be 
collected during the drilling and completion of the well, see the “Pre-Operation Testing and Logging 
Plan” (Module D). 


The second approach will be to monitor groundwater quality, geochemical changes and pressure changes 
in the USDW above the confining zones, which is focused on the locally used aquifers (see Local 
Resources and Infrastructure Table 1 in the “Emergency and Remedial Response Plan” (Module E). 
There are no USDWs below the injection zones at the project site and CapturePoint Solutions, LLC is not 
requesting an injection depth waiver. 
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5.1 Monitoring location and frequency 


Table 7 shows the planned monitoring methods, locations, and frequencies for ground water quality and 
geochemical monitoring above the confining zone. 


The frequency of ground water quality and geochemical monitoring will be conducted on a quarterly 
basis per 40 CFR 146.90(d) commencing with the initiation of injection operations. This equates to a 
schedule as follows: 


1. Sample No. 1 – 3 months after the start of injection 


2. Sample No. 2 – 6 months after the start of injection 


3. Sample No. 3 – 9 months after the start of injection 


4. Sample No. 4 – 12 months after the start of injection 


 


Annual sampling will occur up to 45 days before the anniversary date of authorization of injection each 
year. 
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Sampling of the  will occur at approximately 1,040 feet below sea level and sampling of 
the Formation will occur at roughly feet below sea level. Sampling will occur at a 
monitoring well located at the injection site and at a monitoring well located near the injection zone 
monitoring well. 


Deviation tolerances indicating actions worthy of implementing correction action procedures are 
described in the attached QASP. If deviations of sufficient concern are detected operational shut-off 
procedures will be triggered. Minor deviations in collected monitoring data will be assessed, accounted 
for and included in the semi-annual report.  


Continuous monitoring of pressure and temperature at the 1) injection well 2) within the injection zone 
and 3) above the confining zone are listed in order of detection (Figure 2). The spatial locations and 
depths of the monitoring well required for direct monitoring of water quality based upon the site-specific 
operational modeling. The modeling well network will be revised and updated as the model updates and 
adjusts with site-specific details. 


Fluid samples from within the injection zones and from the permeable formation directly above the 
confining layer ( Formation) (Table 8) will be collected and analyzed. Analysis procedures and 
parameters are described in the attached QASP. Geochemical changes that indicate leakage include 
increases in levels of TDS, alkalinity, sodium, chloride, sulfate and decreased pH. If these deviations are 
detected. The appropriate corrective action measures will be implemented (see section E.7.e in the 
“Emergency and Remedial Response Plan” (Module E)). 
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plugging operations. Should the well require a workover an MIT will also be performed prior to placing 
the well back into service.  


6.2 Testing details 


Testing procedures, monitoring equipment details, tolerances, calibration criteria and schedules are 
described in section B.4 of the QASP. 


6.2.1	Annulus	Pressure	Test	(APT)	


A successful annulus pressure test (APT) consists of holding a positive annulus pressure of at least 500 
psig for a minimum of 60 minutes, with loss or buildup of less than 5 percent of the starting annulus 
pressure. A minimum annulus differential pressure of 100 psi will be maintained throughout the test. 


Pressures will be recorded on a time-drive recorder for at least 60 minutes in the duration and the chart or 
digital printout of time and pressures will be certified as true and accurate. The pressure scale on the chart 
will be low enough to readily show a 5 percent change from the starting pressure. In general, the test 
procedure will be as follows. 


1. Connect a high-resolution pressure transducer to the annulus and increase annulus pressure to at 
least 500 psig or 100 psi over the tubing pressure. Conduct an the APT by holding annular 
pressure a minimum of 100 psi above the well’s maximum permitted surface injection pressure 
for a minimum of 60 minutes. A minimum annulus differential pressure of 100 psi will be 
maintained throughout the test. 


2. At the conclusion of the APT, annular pressure will be lowered to the well’s normal, safe 
differential pressure value and pressure recording equipment will be removed from the well 
system. 


A successful pressure test will “PASS” if the pressure holds. If the test isn’t able to hold pressure for a 
selected time period, then the test will be considered a “FAIL” and the construction of the well may have 
lost its integrity. Continuous monitoring of the annulus system will be reviewed to identify if there are 
any data that may lead to a potential leak and assist in diagnosing potential issues with the annulus. Note: 
that actual well specific APT procedure will be submitted and approved 30-days prior to testing 
operations. 


6.2.2	Temperature	Log	


A baseline differential temperature survey will be run in the well after allowing the well a period to reach 
approximate static conditions. The temperature log is one of the approved logs for detecting fluid 
movement outside pipe, and a baseline survey will provide an initial curve for future comparisons. The 
log will include both an absolute temperature curve and a differential temperature curve. The well will be 
shut-in at least 36 hours to allow for temperature stabilization. 


The temperature log will be run over the entire interval of cemented casing, logging down from the 
surface to TD. A correlation log will be presented in track 1, and the two temperature curves will be 
presented in tracks 2 and 3. The temperature log will be scaled at or about 20° F (or 10° C degrees) per 
track. The differential curve will be scaled in a manner appropriate to the logging equipment 
design but will be sensitive enough to readily indicate anomalies. In general, the procedure will 
be as follows: 
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1. Attach a temperature probe and casing collar locator (CCL) to the wireline. 


2. After a minimum of 36 hours of well static conditions, begin the temperature survey. The tools 
will be lowered into the well at 30 to 40 feet per minute, recording temperature in the wellbore. 
The temperature survey will be run to the deepest attainable depth (top of solids fill) in the 
wellbore. The wireline may be flagged, if needed, to assist in depth correction. 


3. Following completion of the survey, the wireline tools will be retrieved from the wellbore. 


A successful temperature log will “PASS” if there are no observed anomalies outside of the permitted 
injection zones. If anomalies are detected outside of these zones, the test will be considered a “FAIL”, as 
fluids may have migrated vertically from some point in the well. 


If temperature anomalies exist outside of the permitted zone, additional logging may be required to show 
whether a loss of mechanical integrity is occurring in the injection well. Depending on the nature of the 
suspected movement, radioactive tracer, noise (oxygen activation), or other logs approved by the UIC 
Program Director may be required to further define the nature of the fluid movement or to diagnose a 
potential leak. 


7 Pressure Fall-Off Testing 


CapturePoint Solutions, LLC will perform pressure fall-off tests during the injection phase as described 
below to meet the requirements of 40 CFR 146.90(f). Pressure fall-off testing will be conducted upon 
completion of each injection well to characterize injection formation properties as well as determine near 
well/reservoir conditions that may have impacts on the injection of CO2. 


7.1 Testing location and frequency 


Pressure fall-off testing by CapturePoint Solutions, LLC will occur on a 5-year rotational period, during 
the injection period of the project within the target injection zones. An initial fall-off test will be run in 
each well to evaluate formation properties and establish a baseline for data analysis moving forward. 


Surface and bottomhole pressure measurements and temperature measurements will be gathered during 
each test. Positive pressure will be maintained during each testing period.  


During the test, monitoring will occur continuously while the injection well is shut-in. The shut-in period 
will occur long enough to develop a linear decay on a semi-log plot with the collected pressure data. Tests 
will last between three and five times the time required to reach radial flow conditions. 


The results of the pressure fall-off testing via quantitative analysis will be used to estimate formation 
characteristics such as transmissivity, potential mobility changes and the well skin factor. The well skin 
factor will be used to identify changes in permeability near the well bore. 


A pressure fall-off test will be performed every five years (approximately 45 days of the anniversary of 
the last test), at a minimum, during the lifetime of injection operations. The UIC Program Director may 
request more frequent testing which will be dependent on reported test results. A final pressure fall-off 
test will be run at the cessation of injection for each injection well. 







Plan revision number: Version 1.0 
Plan revision date: 1/11/2023 


Testing and Monitoring Plan for CapturePoint Solutions, LLC 
Permit Number: LA-0006 Page 28 of 33 


7.2 Testing details 


Testing procedures will follow the methodology detailed in “EPA Region 6 UIC Pressure Fall-off Testing 
Guideline – Third Revision (August 8,2002)”. Bottomhole pressure measurements near the perforations 
are preferred due to phase changes with the column of CO2 in the tubing. A surface pressure gauge may 
also serve as a monitoring tool for tracking progress of the test. 


The pressure gauge can be either installed as part of the completion or can be deployed via a wireline 
truck. If a wireline truck deployed gauge is used, the wireline should be corrosion resistant (such as MP-
35 line) and the deployed gauges should be consist of a surface read-out gauge with a memory backup. 


Pressure falloff testing procedure: 


1. Record gradient stops while running wireline into the wellbore.  Tag and record depth to any fill 
in the test well. 


2. Maintain a constant injection rate in the test well prior to shut-in. The injection rate should be 
high enough and maintained for a sufficient duration to produce a measurable pressure transient 
that will result in a valid test. 


3. Offset wells, in the same reservoir, will be shut-in during the testing period. If shutting in is not 
possible, a constant injection rate will be maintained during the test.  Following the falloff tests, 
send at least two pulses to the test well by way of rate changes in the offset well.  The pulses will 
demonstrate communication between the wells and can be analyzed for interference testing. 


4. The test well will be shut-in at the wellhead in order to minimize wellbore storage and after flow. 


5. Accurate records of rate will be maintained for the test well and adjacent wells during the test. 


6. Viscosity of the injectant will be measured periodically during the test to confirm consistency. 


In order to make the proper assessment, multi-phase flow conditions will be considered. Results of the 
pressure fall-off test will be reviewed and included in the semi-annual report. Testing methods, results, 
and interpretation will be submitted electronically within 30 days of the test per 40 CFR 146.91(e) and 
146.91(b)(3).  


Each submission will include the following. 


1. Location, test name and the date and time of the shut-in period 
2. Bottom hole pressure and temperature depths 
3. Records of gauges 
4. Raw test data in a tabular format (if required by the UIC Program Director) 
5. Measured injection rates and pressure data from the test well and any off-set wells completed in 


the same zone and including data prior to the shut-in period 
6. Pressure gauge information (make, model, manufacturer, etc..) 
7. Diagnostic curves of test results, noting any flow regimes 
8. Description of quantitative analysis of pressure-test results, type of software used and any multi-


phase effects 
9. Calculated parameter values such as transmissivity, permeability, and skin factor 
10. Analysis and comparison of calculated parameter values to previous testing values 
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E.2. EMERGENCY AND REMEDIAL RESPONSE PLAN 
40 CFR 146.94(a) 


Facility Information 


Facility name:    Vernon One CCS Site 
 


 


Facility contact:  Ronald T. Evans, tevans@capturepointllc.com 
1101 Central Expy S, Suite 150, Allen, TX 75013 
832-300-8225 


Well locations:  Vernon Parish, Louisiana 
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1. Overview 


This Emergency and Remedial Response Plan (ERRP) describes actions that CapturePoint 
Solutions, LLC shall take to address movement of the injection fluid or formation fluid in a 
manner that may endanger an underground source of drinking water (USDW) during the 
construction, operation, or post-injection site care periods. 


Background 


The Veronon One CCS project in Vernon Parish, Louisiana will inject CO2 from gathered source 
emitters into  injection wells. The projected composition of the captured gas is greater than 
90.0% (by volume) CO2 with trace quantities of nitrogen and oxygen. Two wells will be used to 
monitor injection, one completed above the uppermost confining layer and in proximity to the 
injection wells and one completed within three targeted injection zones. Continuous monitoring 
will occur at each monitoring well. Shallow groundwater wells within the AoR will be sampled 
on a regular basis to monitor shallow USDWs. 


Identification of Potential Emergency Events 


This ERRP focusses on emergency events that have the potential to move injection fluid or 
formation fluid in a manner that may endanger safety, USDWs or the environment during 
operation or post-injection site care periods. 


If CapturePoint Solutions, LLC obtains evidence that the injected CO2 stream and/or associated 
pressure front may cause an endangerment to safety, a USDW or the environment, CapturePoint 
Solutions, LLC must perform the following actions. 


1. Initiate shutdown plan for the injection well (Table 4) 
2. Take all steps reasonably necessary to identify and characterize any release 
3. Notify the permitting agency (UIC Program Director) of the emergency within 24 hours 
4. Implement applicable portions of the approved ERRP 


Wherever the phrase “initiate shutdown plan” is used, the following protocol will be employed: 
CapturePoint Solutions, LLC will immediately cease injection. However, in some circumstances, 
CapturePoint Solutions, LLC will, in consultation with the UIC Program Director, determine 
whether gradual cessation of injection (using the parameters set forth in the Summary of 
Requirements of the Class VI permit) is appropriate.  


1.1 Local Resources and Infrastructure  


Resources in the vicinity of the Vernon One CCS Site that may be affected as a result of an 
emergency event at the project site include: underground sources of drinking water (USDWs); 
potable water wells; surface drainages and other surface water (Table 1). 
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Table 1. USDWs and Surface Water 


However, all natural resources including USDWs and surface drainages that have been identified 
within the area of interest and concern have all been evaluated to occur at least 2,239 feet above 
the proposed Vernon One CCS Injection Site.  


Infrastructure and communities located within the Area of Review (AoR) and within the vicinity 
of the proposed injection site that that may be affected as a result of an emergency include:  


9. 986 Buildings  
10. 64 Shallow groundwater wells 
11. Sequestration site injection and monitoring wellhead(s) 
12. Sequestration site facilities.  
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Resources and infrastructure addressed in this plan are shown in Figure 1.  


GWM Wells = Ground water monitoring wells, IZM = In-zone monitoring wells and Legacy OG 
Wells = Abandoned oil and gas wells. Well number 1 is an in-zone observation well. Well 
number 32 is an in-zone monitoring well. Well numbers 7 and 9 are  injection wells. Well 
numbers 4 and 8 are  injection wells. Well numbers 3 and 10 are  
injection wells. Well numbers 2 and 5 are shallow ground water monitoring wells. Well number 
6 is a deep saline aquifer monitoring well. Well numbers 11 through 18 are abandoned oil and 
gas wells. 
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E.1. Movement of Brine During Drilling 


Prevention: To prevent the occurrence of cross flow (fluid losses into a USDW) surface casing 
will be set at approximately 2,225 feet. Surface casing will be set to the top of the Jackson-
Vicksburg shale roughly 300 feet below the lowest USDW.  The surface casing will be cemented 
to surface and checked for mechanical integrity and a CBL tool will be run to check cement 
bonding (see Table 6.6 in the Testing and Monitoring Plan and Table 3 in the Pre-Operational 
Narrative).  


Response: In the event that cross flow is detected the following procedures will be implemented: 


1. Stop drilling 
2. Check well fluid level to detect lost circulation or influx 
3. If fluid loss is detected treat wellbore with lost circulation material and evaluate mud 


weight drilling parameters 
a. If an influx of fluid is detected, control the well 
b. In the case that the shoe is leaking, squeeze to regain integrity 


4. If a leak is detected in the surface casing, squeeze or install a casing patch 


Next phase of drilling operations will only commence once the surface casing and cement job 
shows integrity. 


E.2. Well Control Event  


Description: During the construction phase if there is a well control event while drilling it could 
potentially allow the movement of formation fluid from one zone to another or cause potential 
harm to health or life of personnel onsite. The severity of an event can range from minor to 
major. However, any well control event will be classified at a minimum of “Serious” and 
evaluated as a potential risk to human health and life.  


Prevention: During drilling the flow and pressure of the drilling fluid will be closely monitored 
as well as the fluid tank levels and circulation rates. Mud weight control will also be utilized in 
order to prevent the movement of fluid across zones and reduce the potential of a blow-out. 
Monitoring during drilling will require the following: 


1. Flow sensor 
2. Pressure sensor 
3. Tank level indicator 
4. Tripping displacement practices (as per industry drilling operational procedures) 
5. Mud weight control 


Controls in place to remediate such an event include the following: 


1. Blowout prevention equipment (BOP) 
2. Kill fluid 
3. Well control training (as per the drilling company practices and protocols) 
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4. BOP testing protocol (per manufacture specifications) 


Response: In the case of an event occurring while drilling, drilling operations will cease 
immediately, the blow-out preventer will be closed, the drilling area will be secured and the 
drilling parameters will be evaluated to determine the root cause of the event. Additional 
information is available in Table 7. 


In addition to the above steps, if a major event occurs, the site will be evacuated and emergency 
response personnel (identified in Table 6) will be contacted. The emergency communication 
plan will also be enacted. The cause of the event will only be evaluated after the site has been 
secured and poses no immediate threat to human health and life. 


E.3. Failure of CO2 Flow Lines from Capture to Wellhead  


Description: The CO2 release and its location will be detected by the DAS/DTS fiber optic cable, 
which will trigger an alarm and result in the automatic shutdown of the flow line.  
 
If warranted, an evacuation plan will be initiated in tandem with an appropriate workspace 
and/or ambient air-monitoring program at the plant boundary to monitor the presence of CO2 and 
its natural dispersion following the shutdown of the flow line.  
 
Response: The point of failure will be inspected to determine the root cause of the flow line 
failure.  
 
The damaged flow line will be repaired, and if warranted, put in place the measures necessary to 
eliminate such events in the future (Table 7). 


E.4. Monitoring Equipment Failure 


Description: CapturePoint Solutions, LLC will install and use continuous recording devices to 
monitor injection pressure, rate and volume; the pressure on the annulus between the tubing and 
the long string casing; the annulus fluid volume added; and the temperature of the CO2 stream as 
required at 40 CFR 146.88(e)(1), 146.89(b) and 146.90(b). The failure of monitoring equipment 
for wellhead pressure, temperature, and annulus pressure may indicate a problem with the 
injection well that could endanger USDWs. Monitoring frequency and equipment is addressed in 
section A.3 Table 1 of the QASP. 
 
Detection: Automatic alarm and automatic shutoff systems will be designed and installed to 
sound in the event that pressures, flow rates or other parameters designated by the UIC Program 
Director exceed a range or gradient specified in the injection permit per 40 CFR 146.88(e)(2). If 
an alarm or shutdown is triggered, CapturePoint Solutions, LLC will immediately investigate and 
identify the cause of the alarm or shutoff. 
 
Response: 


1. Immediately notify the Site superintendent or designee 
2. Notify the UIC Program Director within 24 hours of the emergency event, per 40 CFR 


146.91(c).  
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3. Determine the severity of the event, based on the information available, within 24 hours 
of notification. 


For an emergency that requires a shutdown see tables 4 and 7. Identify and, if necessary, 
implement appropriate remedial actions (in consultation with the UIC Program Director). 


E.5. Injection Well Integrity Failure 


Description: Integrity loss may have occurred if the following events occur: 
1. Automatic shutdown devices are activated:  


a. Wellhead pressure exceeds the specified shutdown pressure specified in the 
permit. 


b. Annulus pressure indicates a loss of external or internal well containment. 


c. Pursuant to 40 CFR 146.91(c)(3), CapturePoint Solutions, LLC must notify the 
UIC Program Director within 24 hours of any triggering of a shut-off system (i.e., 
down-hole or at the service). 


2. Mechanical integrity test results identify a loss of mechanical integrity. Mechanical 
integrity tests are detailed in section A.3 Table 1 items T.6 through T.9 in the QASP) 


Injection well failure can happen either due to tubing or packer failure (E.5.a) , casing failure 
(E.5.b) or a tubing hanger leak. The event could occur because of corrosion damage in used 
tubulars, fatigure and higher load profiles and others which could cause communication of the 
formation fluids with the annulur casing tubing as well as sustained casing pressure.  


E.5.a.	Tubing	and	Packer:	
A tubing and or packer leak will be monitored through the use of the following: 


1. Pressure and temperature sensors at the wellhead  (see Table 1 items T.3, T.4 and T.5 in 
the QSAP) 
2. Annular pressure test  
3. CO2 leak sensor at the wellhead 


Controls in place to mitigate the possibility of a tubing or packer leak include: 


1. Coated tubing 
2. Inhibited packer fluid in annulur space 
3. Corrosion monitoring plan  
4. New Tubing (Table 7) 


E.5.b.	Casing:	
A casing failure will be monitored by means of: 


1. The pressure and temperature sensors at the wellhead 
2. Electromagnetic casing inspection log 
3. Annular pressure test 
4. CO2 leak sensor at the wellhead   
 


Controls in place to mitigate a casing issue include the following: 
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1. CO2 resistant cement and metallurgic across injection zone 
2. Injection through tubing and packer 
3. Inhibited packer fluid in the annulur space 
4. Cement to surface  
5. Corrosion and Monitoring Plan  
6. New casing and tubing installed (Table 7) 


 
Integrity loss of the injection well and/or monitoring well may endanger USDWs.  
CapturePoint Solutions will monitor for this event using pressure and temperature monitoring 
equipment  at the wellhead (the details for these tests are covered in Table 1 items T.3, T.4 and 
T.5 in the QASP). 
 
Response actions in the event of tubing, packer or casing failure: 


CapturePoint Solutions, LLC has multiple controls in-place to prevent and reduce potential 
leakage as a result of injection well failure. The likelihood of losing mechanical integrity of the 
injection wells is low. However, a response action has been developed in the event should this 
occur and is as follows: 
 


 Notify the UIC Program Director within 24 hours of the emergency event, per 40 CFR 
146.91(c).  


 Determine the severity of the event, based on the information available, within 24 hours 
of notification. 


 For an emergency that requires a shutdown see Tables 4 and 8 in this ERRP. 
 Monitor well pressure, temperature, and annulus pressure to verify integrity loss and 


determine the cause and extent of failure. Identify and implement appropriate remedial 
actions to repair damage to the well (in consultation with the UIC Program director).  


 If subsurface impacts are detected, implement appropriate remedial actions (in 
consultation with the UIC program Director) 


 If warranted based on the site investigations, implement appropriate remedial actions (in 
consultation with the UIC Program Director) 


 


E.6. Monitoring Well Integrity Failure 


Monitor well pressure, temperature, and annulus pressure to verify integrity loss and determine 
the cause and extent of failure.  
 
E.6.a.	Tubing	and	Packer:	
Monitoring and controls in place to mitigate the possibility of a tubing or packer leak for a 
monitoring well see E.5.a. 


E.6.b.	Casing:	
Monitoring and controls in place to mitigate the possibility of a casing failure see E.5.b. 
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E.7. Potential Brine or CO2 Leakage to USDW 


Elevated concentrations of indicator parameter(s) in groundwater sample(s) or other evidence of 
fluid (brine) or CO2 leakage into a USDW. Vertical migration of CO2 could potentially move 
through the injection well, other injection wells, monitoring wells, damage to the confining zone 
or artificial penetrations acting as conduits with the AoR (legacy wells). Monitoring equipment 
to detect potential leakage is addressed in section 6.1 Table 6.1 items T.8, T.9 and T.10 in the 
Testing and Monitoring Plan. 
 
E.7.a.	Vertical	Migration	via	Injection	Wells	
This can occur as the result of a leak in the casing as the result of stresses, corrosion and break 
down of the cement. Changes in injection pressure and temperature can cause stresses related to 
expansion and contraction of the tubulars during injection. As CO2 is introduced to formation 
fluids carbonic acid can be generated in turn will negatively affect materials such as cement and 
casing materials used in the construction of the well. 


Sensors at the wellhead for pressure and temperature monitoring (see Table 6.6 in the Testing 
and Monitoring Plan), groundwater monitoring, soil and gas probes and neutron activated logs 
can be used to detect parameters outside of baseline conditions. 


The wells have been designed in accordance with 40 CFR 146.86(b). Controls set in place to 
prevent vertical migration of CO2 include the following: 


1. CO2 resistant cement across the injection zone  
2. All casing strings are cemented to surface 
3. Surface casing set below the lowest USDW 


Monitoring and surveillance equipment at the wellhead will trigger shut down alarms if the 
presence of CO2 is detected. These alarms may also be activated by personnel working at the site 
in the case of an event. Shut down procedures are listed in section E.7.e. 


E.7.b.	Vertical	Migration	via	Monitoring	Wells	
Vertical migration of brine and stored CO2 can occur as the result of fluid migrating up along 
conduits adjacent to the wellbore cement and casing. Additionally, fluid can enter through leaks 
in the casing and tubing of the well. 


Monitoring and surveillance to detect leaks utilize above confining zone, groundwater 
monitoring, and soil gas probes.  


To mitigate and remediate the leak, a mechanical integrity well test can be used to assess and 
determine the root cause of the failure. Repairs or replacement of the tubing, packer or casing 
may be required. Additional information for this is detailed in Table 7 under Potential brine or 
CO2 leakage to a USDW. 


For controls and monitoring see E.7.a. 
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E.7.c.	Vertical	Migration	via	legacy	and	P&A	Wells	
This can occur as the result of how a well was completed, failure of cement and plugs and 
inadequate plugging procedures and allow fluid to migrate up along conduits adjacent to the 
wellbore cement and casing. 


Detection of any potential leak requires the use of routine inspections and the use of soil gas 
probes and CO2 sensors at and around legacy and P&A’d well locations. 


E.7.d.	Vertical	Migration	due	to	Failure	of	the	Confining	Layer	
This can result from an exceedance in pressure beyond the fracture gradient of the confining 
layer or due to previously undetected faults and or fractures. 


This event can occur if, during injection, the pressurization of the injection zone exceeds the 
sealing capacity of the cap rock/seal above or if there are features such as faults or fractures that 
are reactivated. CO2 and brine could find a leak path to a shallower formation, including USDW. 
Injection operations at the facility will be at set rates, so that the pressures will not exceed the 
fracture gradient of the confining zone. This event is considered unlikely to occur. 


Ground water monitoring (See Section 5 in Testing and Monitoring Plan) and the use of soil gas 
probes will be employed to monitor and detect if there is a CO2 leak above the confining zone 
and into USDWs. 


Response in cases of Events E.7a through E7.d: 


1. Notify the UIC Program Director within 24 hours of the emergency event, per 40 CFR 
146.91(c). 


2. Determine the severity of the event, based on the information available, within 24 
hours of notification. 


3. Initiate Shutdown plan and cease injection to the well(s) 
4. Identify the point of potential leakage 
5. Check monitoring well integrity as source of potential leakage 
6. Evaluate offset wells as potential leakage points 
7. If the presence of indicator parameters are confirmed, develop (in consultation with 


the UIC Program Director) a case-specific work plan to: 
a. Install additional groundwater monitoring points near the affected groundwater 


well(s) to delineate the extent of impact and 
b. Remediate unacceptable impacts to the affected USDW 


8. Within 24 hours of a release into the USDW, CapturePoint Solutions, LLC will notify 
the local health authority, place a notice in a newspaper of general circulation and 
notify adjacent landowners 


9. Arrange for an alternate potable water supply, if the USDW was being utilized and has 
been caused to exceed drinking water standards 


10. Proceed with efforts to remediate USDW to mitigate any unsafe conditions (e.g. install 
system to intercept/extract brine or CO2 or “pump and treat” to aerate CO2-laden 
water). 
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11. Continue groundwater remediation and monitoring on a frequent basis (frequency to 
be determined by CapturePoint Solutions, LLC and the UIC Program Director) until 
unacceptable adverse USDW impacts has been fully addressed. 


E.8 Lateral Migration of CO2 outside of AoR 


Description: Lateral migration of CO2 can result from the presence of natural fracture networks, 
high permeability or thief zones, viscous fingering of injected CO2 and gravitational forces. 


Detection: Controls in place to prevent lateral migration of stored CO2 outside of the AoR 
involve continuous data acquisition and pressure evaluation at the in-zone monitoring well (see 
Table 6.1 items T.11, T.12 and T.13 in the Testing and Monitoring Plan). Validation of the 
detailed geologic model with stratigraphic wells as calibration.  Acquisition of a gravity survey 
and integrate into the model in order to update parameters, observed data and simulation outputs.  
Perform extensive characterization of the rocks and formation.  Review and calibrate the AoR at 
least every five years.  Monitor the plume until stabilization (minimum of 10 years). 


Response 


 Immediately notify the Plant Manager or designee 
 Notify the UIC Program Director within 24 hours of the emergency event, per 40 CFR 


146.91(c).  
 Determine the severity of the event, based on the information available, within 24 hours 


of notification. 
 


In the case that lateral migration of fluid is detected the following protocol will be followed: 


1. Monitoring staff will trigger the alarm for the system. 
2. Review monitoring data and trends, and compare with the simulation. 
3. Discuss with regulatory agency the findings, and request to keep injection process while 


AoR is reviewed, if the data show that CO2 will stay in the secured pore space.  
4. Perform logging in monitoring wells. 
5. Conduct geophysical survey as required to evaluate AoR. 
6. Recalibrate model, and simulate new AoR.  
7. Assess if additional corrective actions are needed and if it's required to secure additional 


pore space. 
8. Assess if any remediation is needed, and discuss action plan with regulatory agency. 
9. Present AoR review to regulatory agency for approval and adjust monitoring plan 


For all emergencies (Major, Serious, or Minor) Initiate shutdown plan (Table 4). 
Collect a confirmation sample(s) of groundwater from the monitoring well, soil gas profile 
station, and analyze them for indicator parameters (see section 6.5 of the Testing and Monitoring 
Plan).  
 
If the presence of indicator parameters is confirmed, develop (in consultation with the UIC 
Program Director) a case-specific work plan to:  
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Install additional monitoring points near the impacted area to delineate the extent of impact:  
 


1. If a USDW is impacted above drinking water standards, arrange for an alternate potable 
water supply for all users of that USDW.  


 
2. If a surface release of CO2 to the atmosphere is confirmed, initiate an evacuation plan, if 


warranted, in tandem with an appropriate workspace and/or ambient air-monitoring 
program at the plant boundary to monitor the presence of CO2 and its natural dispersion 
following the termination of CO2 injection.  


 
3. If a release of CO2 to surface waters is confirmed, implement appropriate surface 


watermonitoring program to determine if water quality standards are being exceeded 
more information regarding water quality is in section 6.5 Above Confining Zone 
Monitoring in the Testing and Monitoring Plan.  


 
Proceed with efforts, if necessary, to a) remediate the USDW to achieve compliance with 
drinking water standards (e.g., install system to intercept/extract brine or CO2 or “pump and 
treat” the impacted drinking water to mitigate CO2/brine impacts) and/or b) manage surface 
waters using natural attenuation (i.e., natural processes, e.g., biological degradation, active in the 
environment that can reduce contaminant) 
 


E.9. Storage Reservoir unable to Contain the Formation Fluid or Stored CO2 


Description: Failure of the storage reservoir to contain formation fluid or stored CO2 can result 
from several different causes including; failure of the confining layer, the presence of faults and 
or fracture networks and possibly seismic events significant enough to cause faulting and 
fracturing of the overlying confining unit. Other conduits that would potentially permit the 
vertical and or lateral migration of CO2 out of the storage reservoir are well penetrations as 
discussed in sections E.7a through E.7c. 
 
Response: 


 Immediately notify Site Superintendent or designee 
 Notify the UIC Program Director within 24 hours of the emergency event, per 40 CFR 


146.91(c). 
 Evaluate abandonment of project 


E.10. Induced Seismicity 


Description: Based on the project operating conditions, the very low risk of natural seismicity 
and the absence of faults within the AoR, it is highly unlikely that injection operations would 
ever induce a seismic event within a 7-mile radius from the wellhead. Therefore, this portion of 
the response plan is developed for any seismic event with an epicenter within a 7 mile radius of 
the injection well(s).  
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Detection: 


To monitor the area for seismicity information from the USGS Earthquake Hazards Program will 
be periodically reviewed. In the event of a detected seismic event within a 7-mile radius of the 
injection site, data from the USGS Earthquake Hazards Program will be immediately accessed, 
reviewed and the recorded depth and epicenter location will be compared to this project’s 
operating parameters.  


Based on the periodic analysis of the monitoring data, observed level of seismic activity, and 
local reporting of felt events, the site will be assigned an operating state. The operating state is 
determined using threshold criteria which correspond to the site’s potential risk and level of 
seismic activity. The operating state for this project’s location is green (Table 5). The operating 
state provides operating personnel information about the potential risk of further seismic activity 
and guides them through a series of response actions.  


The seismic monitoring system structure is presented in table 5. The table corresponds each 
level of operating state with the threshold conditions and operational response actions. 


E.11. Other Natural Disaster 


Description: Well problems (integrity loss, leakage, or malfunction) may arise as a result of a 
natural disaster affecting the normal operation of the injection well. An earthquake may disturb 
surface and/or subsurface facilities; and weather-related disasters (e.g., tornado, hurricane, 
earthquake or lightning strike) may affect surface facilities. Please note that the Vernon Parish 
injection site is located in one of the lowest seismic risk areas for the United States with no faults 
identified with the area of interest. Detailed information on the seismicity of Louisiana and the 
local area is contained with the “Project Narrative Report – Section 2.5- Seismicity” contained 
with Module A - Summary of Requirements. 
 
However, natural disasters such as flooding, lightning strikes, tornadoes, forest fires, etc, are not 
able to be predicted. 
 
Response: If a natural disaster occurs that affects normal operation of the injection well, or 
access to the injection well or facility, the following procedures will be followed: 


 Notify the UIC Program Director within 24 hours of the emergency event, per 40 CFR 
146.91(c).  


 Determine the severity of the event, based on the information available, within 24 hours 
of notification. For an emergency that requires a shutdown see table 4: 


 Monitor well pressure, temperature, and annulus pressure to verify well status and 
determine the cause and extent of any failure.  


 If warranted, perform additional monitoring of groundwater, surface water, and/or 
workspace/ambient air to delineate extent of any impacts.  


 
If impacts or endangerment are detected, identify and implement appropriate response actions (in 
consultation with the UIC Program Director). 
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3. Response Personnel and Equipment 


Site personnel, project personnel, and local authorities will be relied upon to implement this 
ERRP. The nearest populated area is the town of  and is located approximately  
miles east northeast of the injection site. 


Site personnel to be notified (not listed in order of notification):  


1. Site Superintendent 
2. Plant Manager 
3. Health & Safety Manager 


 
A site-specific emergency contact list will be developed and maintained during the life of the 
project. CapturePoint Solutions, LLC will provide the current site-specific emergency contact list 
(Table 6) to the UIC Program Director. 


Table 6 Contact Information for Key Local, State, and other Authorities.  


As appropriate, CapturePoint Solutions, LLC will communicate with the public regarding events 
that require an emergency response.  


Equipment needed in the event of an emergency and remedial response will vary, depending on 
the triggering emergency event. Response actions (cessation of injection, well shut-in, and 
evacuation) will generally not require specialized equipment to implement. Where specialized 
equipment (such as a drilling rig or logging equipment) is required, a designated Subcontractor 
Project Manager shall be responsible for its procurement.  


3.1 Emergency Communications Plan 


CapturePoint Solutions, LLC will communicate to the public about any event that requires an 
emergency response to ensure that the public understands what happened and whether or not 







Plan revision number: Version 1.0 
Plan revision date: 1/12/2023 


Emergency and Remedial Response Plan for CapturePoint Solutions, LLC  
Permit Number: LA-0006 Page 24 of 28 


there are any environmental or safety implications. The amount of information, timing, and 
communications method(s) will be appropriate to the event, its severity, whether any impacts to 
drinking water or other environmental resources occurred, any impacts to the surrounding 
community, and their awareness of the event.  


CapturePoint Solutions, LLC will describe what happened, any impacts to the environment or 
other local resources, how the event was investigated, what responses were taken, and the status 
of the response. For responses that occur over the long-term (e.g., ongoing cleanups), 
CapturePoint Solutions, LLC will provide periodic updates on the progress of the response 
action(s). 


CapturePoint Solutions, LLC will also communicate with entities who may need to be informed 
about or take action in response to the event, including local water systems, CO2 source(s) and 
pipeline operators, landowners, and Regional Response Teams (as part of the National Response 
Team). 


An emergency contact list will be maintained for the lifetime of the project (construction, 
operation and closure). The contact list will be comprised of all facility management and 
essential personnel that will be activated in the case of an event. One person will be designated 
by the facility to handle all points of communication with the public. 


3.2 Plan Review 


This ERRP shall be reviewed: 


 At least once every five (5) years following its approval by the permitting agency; 


 Within one (1) year of an area of review (AOR) reevaluation; 


 Within a reasonable time frame agreed to by all parties following any significant changes 
to the injection process or the injection facility, or an emergency event; or 


 As required by the permitting agency.  


If the review indicates that no amendments to the ERRP are necessary, CapturePoint Solutions, 
LLC will provide the permitting agency with the documentation supporting the “no amendment 
necessary” determination. 


If the review indicates that amendments to the ERRP are necessary, amendments shall be made 
and submitted to the permitting agency within a reasonable time frame to be agreed upon by all 
affected parties and authorized regulatory bodies following an event that initiates the ERRP 
review procedure. 


3.3 Staff Training and Exercise Procedures 


CapturePoint Solutions, LLC will integrate the ERRP into the plant specific standard operating 
procedures and training program. Periodic training will be provided, not less than annually, to 
well operators, plant safety and environmental personnel, the plant manager, plant 
superintendent, and corporate communications. The training plan will document that the 
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personnel listed above have been trained and possess the required skills to perform their relevant 
emergency response activities described in the ERRP. 
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MODULE E – PROJECT PLANS 


GSDT TAB: INJECTION WELL PLUGGING PLAN 


Supporting Documentation 


At this time there is no additional documentation provided for the Injection Well Plugging Plan. 


Please Note: The “Testing and Monitoring Plan” technical report and associated figures, tables, 


and appendices, has been submitted as Confidential Business Information (CBI). This document 


has been submitted to meet the requirements of the “Injection Well Plugging” tab in Module E of 


the Geologic Sequestration Data Tool (GSDT). 
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3 Information on Plugs 


40 CFR 146.92(b) reads as follows 


CapturePoint Solutions, LLC will use the materials and methods noted in Tables 2, 3, 4 and 5 to 
plug the  injection wells and the in-zone monitoring well, 
respectively. The volume and depth of the plug or plugs will depend on the final geology and 
downhole conditions of the well as assessed during construction. The proposed plugging plans 
are illustrated in Figures 1 –  injection well, Figure 2-  injection well, Figure 
3 –  injection well and Figure 4 -In-zone monitor well. The cement(s) formulated 
for plugging will be designed to prevent any unwanted fluid movement, resist the corrosive 
aspects of CO2 with water mixtures and protect all USDWs.  The cement formulation and 
required certification documents will be submitted to the agency with the well plugging plan. 
The owner or operator will report the wet density and will retain duplicate samples of the cement 
used for each plug. Volume calculations will be based upon the final dimensions of the long 
string casing.  The balance method will be used to spot the Plugs. Plugs will be tagged at the 
cement plug top to verify location and integrity. 


Volume calculations for determining the quantity of cement and slurry volume are as follows: 


Cement plug volume calculation (sacks) = Casing capacity (cu ft/ft) * plug height/cement 
yield (cu ft/sk) 


Example for plug 9 5/8” casing with 8.681” using 15.8 ppg cement with 1.179 yield (cu ft/sk)  


Plug volume in sacks = (0.41102 cu ft/ft)*(600 ft) / ( 1.179cu ft/sack) 209.17 round up to 
210 sacks 


Details regarding materials used to prevent detrimental interactions because of contact with 
formation fluids and injectate are described in the following procedures and detailed in tables 2 
through 5 in Section 4. 


4 Narrative Description of Plugging Procedures 


Notifications, Permits, and Inspections  


In compliance with 40 CFR 146.92(c), CapturePoint Solutions, LLC will notify the regulatory 
agency at least 60 days before plugging the well and provide updated Injection Well Plugging 
Plan, if applicable. Additionally, CapturePoint Solutions, LLC will submit a request for Plugging 
and Abandonment through the Louisiana Department of Natural Resources pursuant to LAC 
§137(A)(4) and §137(F)(1). 


Inspections will be made available to the regulatory authority at their request.   A closure report 
certifying that the well or wells were closed in accordance with applicable requirements will be 
submitted to the proper agencies within 60 days of plugging each well.  The report will include 
records for any newly constructed or discovered wells within the Area of Review.   
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When plugging and abandonment is complete, CapturePoint, LLC will submit certification to the 
authorized regulatory body (by the facility and by a licensed, professional engineer with current 
registration, who is knowledgeable and experienced in practical drilling engineering and who is 
familiar with the special conditions and requirements of injection well construction) that the 
injection well has been closed in accordance with the regulations. Plugging reports will be 
submitted within 60 days of well plugging and CapturePoint, LLC will retain a copy of the 
plugging report for a minimum of 10 years following site closure [40 CFR 146.92(d)]. 


5. Preparation and Plugging Procedures  


Preparation Procedures for a  Injection	Well	to	be	plugged:	
 


1. After ceasing injection, bottomhole pressure measurements will be taken by running 
wireline pressure gauges prior to starting the P&A process on the well.  Use the recorded 
bottomhole pressure to calculate the density of workover fluid required to safely 
complete the proposed plug and abandon procedure.  


2. Run active pulsed-neutron log. Production logging tools (PLTs) such as tracers, noise or 
temperature logs could be run in substitution. 


3. Move rig in. Pump into well with the calculated density of the workover fluid based on 
BHP survey in Step 1. A minimum of three tubing volumes will be injected into the 
formation without exceeding the fracture pressure. 


4.  The injection wells all have a well head and tubing installed.  A permanent packer is set 
in the casing within 75’ of the top injection perforations.   Test casing/ tubing annulus to 
1,000 psi or pressure required. Bleed casing pressure to 0 psi.  


a. If a loss of mechanical integrity is discovered, the well will be repaired prior to 
proceeding further with the plugging operations. 


b. All casing in the well has been cemented to surface at the time of construction and 
will not be retrievable at abandonment. 


c. If the tubing and casing pressure measures 0 psi, continue with well plugging 
procedures for the  CO2 injection zone.  


Table 2 and Figure 1 contain the individual cement plug details and a proposed wellbore 
diagram for a  Injection well, respectively. 


 
1. ND tree and NU BOP’s.  Test BOPs per regulations.  Pull injection tubing.  Permanent 


packer will remain in casing.  
2. Set cement retainer above permanent packer and within 100 feet of  zone 


perforations at ’.  RIH with work string and sting into cement retainer.  
3. Squeeze perforations with 355 sacks of CO2 resistant cement allowing for 100 sacks of 


cement to be squeezed into perforations and leave 300 feet of cement on top of retainer 
(approximately 130’ above the  confining zone). Displace cement with 
calculated workover fluid (TBD). Allow cement to set. 


4. Tag top of cement (TOC) and pressure test to 1,000 psi. 
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5.1	Preparation Procedures for an  Injection Well to be plugged 
 


1. After ceasing injection, bottomhole pressure measurements will be taken by running 
wireline pressure gauges prior to starting the P&A process on the wells.  Use the recorded 
bottomhole pressure to calculate the density of workover fluid required to safely 
complete each plug and abandon procedure. 


2.  Run active pulsed-neutron log. Production logging tools (PLTs) such as tracers, noise or 
temperature logs could be run in substitution. 


3. Move rig in. Pump into well with the calculated density of the workover fluid based on 
BHP survey in step 1. A minimum of three tubing volumes will be injected into the 
formation without exceeding fracture pressure. 


4. The injection wells all have a well head and tubing installed.  A permanent packer is set 
in the casing within 75’ of the top injection perforations.   Test casing/tubing annulus to 
1,000 psi or pressure required. Bleed casing pressure to 0 psi.  


a. If a loss of mechanical integrity is discovered, the well will be repaired prior to 
proceeding further with the plugging operations. 


b. All casing in the well has been cemented to surface at the time of construction and 
will not be retrievable at abandonment. 


c. If the tubing and casing pressures measure 0 psi, continue with well plugging 
procedures for the  injection well.  


Table	3	and	Figure	2	contain	the	individual	cement	plug	details	and	a	proposed	wellbore	
diagram	for	an	 	Injection	well,	respectively.	
 


1. ND tree and NU BOP’s.  Test BOPs per regulations.  Pull injection tubing.  Permanent 
packer will remain in casing.  


2. Set cement retainer above permanent packer and within 100 feet of  zone 
perforations at ’.  RIH with work string and sting into cement retainer.  


3. Squeeze perforations with 604 sacks of CO2 resistant cement allowing for 100 sacks of 
cement to be squeezed into perforations and leave 100 feet of cement on top of retainer.  
Displace cement with calculated workover fluid (TBD).  


4. Allow cement to set.  Tag top of cement (TOC) and pressure test to 1,000 psi.   
5. Set balance plug using 196 sacks of CO2 resistant cement plus additives from ’ – 


’ (approximately 300’ above the  confining zone). A Displace 
cement with calculated workover fluid (TBD).  


6. Allow cement to set. Tag top of plug.  
7. Set balance plug using 210 sacks of CL H cement plus additives from ’ to ’ to 


isolate the surface casing and into the  confining zone. Displace 
cement with calculated workover fluid (TBD).  Allow cement to set and then tag top of 
plug. 


8. Set balance plug using 210 sacks of CL H cement plus additives from 605’- 5’ to isolate 
the top of the surface casing. Allow cement to set. 


9. Cut casing off 5 feet below ground level. Clean cellar and weld on plate with well 
information 
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5.2 Preparation Procedures for a  Injection Well to be plugged 


1. After ceasing injection, bottomhole pressure measurements will be taken by running 
wireline pressure gauges prior to starting the P&A process on the wells.  Use the recorded 
bottomhole pressure to calculate the density of workover fluid required to safely 
complete each plug and abandon procedure. 


2. Run active pulsed-neutron log. Production logging tools (PLTs) such as tracers, noise or 
temperature logs could be run in substitution. 


3. Move rig in. Pump into well with the calculated density of the workover fluid based on 
BHP survey in step 1. A minimum of three tubing volumes will be injected into the 
formation without exceeding fracture pressure. 


4. The injection wells all have a well head and tubing installed.  A permanent packer is set 
in the casing within 75’ of the top injection perforations.   Test casing/tubing annulus to 
1,000 psi or pressure required. Bleed casing pressure to 0 psi.  


a. If a loss of mechanical integrity is discovered, the well will be repaired prior to 
proceeding further with the plugging operations. 


b. All casing in the well has been cemented to surface at the time of construction and 
will not be retrievable at abandonment. 


c. If the tubing and casing pressures measure 0 psi, continue with well plugging 
procedures for the  injection well.  


Table	3	and	Figure	2	contain	the	individual	cement	plug	details	and	a	proposed	wellbore	
diagram	for	a	 	Injection	well,	respectively.	
 


1. ND tree and NU BOP’s.  Test BOPs per regulations.  Pull injection tubing.  Permanent 
packer will remain in casing.  


2. Set cement retainer above permanent packer and within 100 feet of  zone 
perforations at ’.  RIH with work string and sting into cement retainer.  


3. Squeeze perforations with 598 sacks of CO2 resistant cement allowing for 100 sacks of 
cement to be squeezed into perforations and leave 100 feet of cement on top of retainer.  
Displace cement with calculated workover fluid (TBD).  


4. Allow cement to set.  Tag top of cement (TOC) and pressure test to 1,000 psi.   
5. Set balance plug using 196 sacks of CO2 resistant cement plus additives from ’ – 


’ (approximately 300’ above the  confining zone).  Displace cement 
with calculated workover fluid (TBD).  


6. Allow cement to set. Tag top of plug.  
7. Set balance plug using 210 sacks of CL H cement plus additives from ’ to ’ to 


isolate the surface casing and into the  confining zone. Displace 
cement with calculated workover fluid (TBD).  Allow cement to set and then tag top of 
plug. 


8. Set balance plug using 210 sacks of CL H cement plus additives from 605’- 5’ to isolate 
the top of the surface casing. Allow cement to set. 


9. Cut casing off 5 feet below ground level. Clean cellar and weld on plate with well 
information 
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Figure 5. Proposed Wellbore Diagram In-Zone Observation Well 
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MODULE E – PROJECT PLANS 


GSDT TAB: PISC 


Supporting Documentation 


At this time there is no additional documentation provided for the PISC. 


Please Note: The “Testing and Monitoring Plan” technical report and associated figures, tables, 


and appendices, has been submitted as Confidential Business Information (CBI). This document 


has been submitted to meet the requirements of the “PISC” tab in Module E of the Geologic 


Sequestration Data Tool (GSDT). 
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E.4 Post Injection Site Care and Site Closure 
40 CFR 146.93 


Vernon One CCS Site 


 


Facility name:  Vernon One CCS Site 


 


Facility Contact:  Ronald T. Evans, tevans@capturepointllc.com 
1101 Central Expy S, Suite 150, Allen, TX 75013 
832-300-8225 


Well locations:  Vernon Parish, Louisiana  
 


 


 


This Post-Injection Site Care and Site Closure (PISC) plan describes the activities that CapturePoint 
Solutions, LLC will perform to meet the requirements of 40 CFR 146.93. CapturePoint Solutions, LLC 
will monitor ground water quality and track the position of the carbon dioxide plume and pressure front 
for a requested Altermatic PISC timeframe of 10-years. CapturePoint Solutions, LLC may not cease post-
injection monitoring until a demonstration of non-endangerment of USDWs has been approved by the 
UIC Program Director pursuant to 40 CFR 146.93(b)(3). Following approval for site closure, 
CapturePoint Solutions, LLC will plug all monitoring wells, restore the site to its original condition, and 
submit a site closure report and associated documentation. 
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1.0 PRESSURE DIFFERENTIALS 


Pressure differentials at the injection wells is presented in the following section per the EPA 40 CFR 
146.93(a)(2)(i) standard. Based on the modeling of the pressure front as part of the AoR delineation, 
pressure at the injection well is expected to decrease to pre-injection levels within 15-years of post-
closure, as described below. Additional information on the projected post-injection pressure declines and 
differentials is presented in Module B “AoR and Corrective Action Plan”.  


Preliminary estimates of the CO2 plume size were determined using Equation 1 and are based on the 
volume of injectate, its viscosity, water saturation, formation volume factor and matrix porosity: 


Equation 1  Rplume=ට
௏೔⋅஻೒


ሺଵିௌೢሻ⋅∅⋅గ⋅ு
 


Pressure front radius estimates (a measure of transient pressure) resulting from injection were determined 
using Equation 2 and are based on time and matrix properties such as pore compressibility, porosity and 
permeability: 


Equation 2  Rpf= 
௞௧


∅ሺ௨௖೟ሻ௥ೢమ
 


Pressure differential estimates for AoR evaluation were developed using Equation 3 and are based on 
fluid densities, pressure and the vertical distance between the injection zone and USDW. 


 
Equation 3  𝑃 ൌ 𝑃௨ ൅ 𝜌௜𝑔ሺ𝑍௨ െ 𝑍௜ሻ 


The estimation methods described above were utilized to determine an estimate of plume size, delineate 
the preliminary AoR, and calculate the pressures above hydrostatic that are required within the modeled 
pressure front radius where vertical fluid migration could occur within the AoR. In the case of the 
targeted injection zones the calculated differential pressure above the hydrostatic pressure that is required 
to cause fluids to migrate vertically into an overlying USDW is approximately 92 psi for the , 111 
psi for the  and 147 psi for the  as shown below in Figure 1. 
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Figure 4. –  AoR and Extent of Plume 30 Years Post-Injection 
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Figure 5. –  AoR and Extent of Plume 30 Years Post-Injection 
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3.0 POST-INJECTION MONITORING PLAN 


Performing ground water quality monitoring and plume and pressure front tracking as described in the 
following sections during the post-injection phase will meet the requirements of 40 CFR 146.93(b)(1). 
The results of all post-injection phase testing and monitoring will be submitted annually, within 60 days 
of the anniversary date on which injection ceases, as described under “Schedule for Submitting Post-
Injection Monitoring Results,” below. All monitoring wells are located on CapturePoint Solutions, LLC 
property and therefore access is guaranteed. Post Injection lease agreements will also grant Ingress/Egress 
until site closure has been approved by the UIC Program Director pursuant to 40 CFR 146.93(b)(3). 


A quality assurance and surveillance plan (QASP) for all testing and monitoring activities during the 
injection and post injection phases is provided in the Appendix to the Testing and Monitoring Plan.  


Post injection monitoring will evaluate the pressure differential between the pre-injection and predicted 
post-injection pressures within the targeted injection zones . 
Predicted post-injection pressures will be derived from the most up to date AoR model results and will be 
compared to measured/observed pressure readings. The post-injection monitoring plan will include  
wells at the injection site that were initially completed and used as injection wells to be converted to 
monitoring wells for the post-injection monitoring period. Bottomhole pressure and temperature in these 
wells will be collected on an annual basis. This plan will ensure that at least wells per targeted 
injection zone are in-place for post-injection pressure monitoring in order to evaluate the pressure 
differential until such time as the pressure within the injection zones is demonstrated to have stabilized.  


In addition to monitoring pressure and temperature, cased-hole saturation logs will be run in the offset in-
zone monitoring well (Well #1) on an annual basis during the post-injection monitoring period. Mechanical 
integrity tests will be conducted on each of the four monitoring wells on an annual basis as to ensure that 
the wells have mechanical integrity and that there is no endangerment to safety, the environment or to 
USDWs. The in-zone monitoring well and converted injection wells, will be accessible for collecting data 
and samples during the requested PISC timeframe. 


Indirect monitoring of the CO2 plume will require gravity surveys to be collected for the designated AoR. 
A baseline gravity survey will be conducted prior to the commencement of injection. Commiserate 
gravity surveys will then be conducted at the end of injection and then again at five-year intervals. 
Gravity surveys will be used to delineate the subaerial extent of the plume over-time and it is expected 
that plume stabilization will occur within the first 15 years post-injection.  


It is expected that post injection site monitoring will occur for a period of 15 years and that annual reports 
detailing the monitoring activities and results will be prepared and submitted to the UIC Program 
Director. Annual reports will be submitted within 60 days of the anniversary date of the end of injection. 
In the event that monitoring indicates that more time is needed to demonstrate pressure and plume 
stabilization has occurred, an amended post-injection site care and site closure plan will be prepared that 
details the how the site monitoring and site care will continue until stabilization can be demonstrated. 
This amendment will be prepared and submitted to the UIC Program Director. At any time during the life 
of the injection project if a change to the post-injection site care plan is deemed necessary the UIC 
Program director will be notified within 30 days of such a change. 


Groundwater quality will be monitored in the first permeable layer above the confining zone  
and also in the deepest locally utilized USDW . Groundwater quality monitoring will 
occur on a quarterly basis for the first-year post-injection and then annually until the end of the PISC 
timeframe. 
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CapturePoint Solutions, LLC will conduct post-injection monitoring 15-year timeframe following the 
cessation of injection operations as presented in this alternative PISC (40 CFR 146.93(c)).  


A justification for this alternative PISC timeframe is provided in and supported by results in the initial 
modeling contained in the “Area of Review and Corrective Action Plan” submitted in Module B. 
Regardless of the alternative PISC timeframe, monitoring and reporting as described in the sections above 
will continue until CapturePoint Solutions, LLC demonstrates, based on monitoring and other site-
specific data, that no additional monitoring is needed to ensure that the project does not pose an 
endangerment to any USDWs, per the requirements at 40 CFR 146.93(b)(2) or (3). 


CapturePoint Solutions, LLC will conduct post-injection monitoring until site closure at the injection site 
is authorized for the approved alternate PISC time period upon a successful non-endangerment 
demonstration. If any of the information on which the demonstration was based changes or the actual 
behavior of the site varies significantly from modeled predictions, e.g., as a result of an AoR 
reevaluation, CapturePoint Solutions, LLC may update this PISC and Site Closure Plan pursuant to 40 
CFR 146.93(a)(4). CapturePoint Solutions, LLC will update the PISC and Site Closure Plan within six 
(6) months of ceasing injection or demonstrate that no update is needed and as necessary during the 
duration of the PISC timeframe. 


CapturePoint Solutions plans on drilling a site characterization well for site specific data acquisition. The 
computational model is based upon conservative estimates using offset well analogs and regional core 
data. Site specific data is expected to improve the model and reduce the uncertainties. The current model 
outputs are conservative in nature and represent a “worst-case” scenario using limited data sets. The 
updated model will provide valid computational model results to support an Alternative PISC timeframe 
of 15 years. 


CapturePoint Solutions, LLC will issue a report to the UIC Program Director. This report will make a 
demonstration of USDW non-endangerment based on the evaluation of the site monitoring data used in 
conjunction with the project’s computational model. The report will detail how the non-endangerment 
demonstration evaluation uses site-specific conditions to confirm and demonstrate non-endangerment. 
The report will include all relevant monitoring data and interpretations upon which the non-endangerment 
demonstration is based, model documentation and all supporting data, and any other information 
necessary for the UIC Program Director to review the analysis. 


4.1 COMPUTATIONAL MODELING RESULTS  


Site characterization (submitted in the “Project Narrative Plan” submitted in Module A), estimation 
methods, and preliminary computational modeling results leads CapturePoint Solutions, LLC to believe 
that a reduced PISC timeframe of 15 years for the Vernon One CCS Site would be warranted. As shown 
with the pressure decline curves in Section 1.0, the upper most injection zone  and the primary 
injection zone  both have the pressure falloff reaching the original reservoir pressure within 
5 years. The current model for  shows it reaches original reservoir pressure within 11 years.  


The initial AoR model as discussed in Module B (“AoR and Corrective Action Plan”) is a conservative 
projection based on limited data available for the site. We expect this to improve substantively with the 
porosity, permeability data from the core and well log data from the Site Characterization Well.  It is 
expected that the additional data and adjustments to injection rates and volumes when incorporated into a 
revised computational model will result in a more definitive AoR delineation and pressure decline 
responses post-injection, which should reduce the uncertainty regarding predictions of plume migration, 
post-injection pressure decline and CO2 trapping.  We expect the  to also show pressure 
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4.3 PREDICTED PLUME MIGRATION RATE 


Figures 27 through 32 in the “AoR and Corrective Action Plan” shows the predicted extent of the 
plumes at 10-year intervals post injection. This map is based on preliminary modeling as described in the  
“AoR and Corrective Action Plan” submitted in Module B. It is important to note that only capillary 
pressure trapping mechanisms were used for CO2 were in the initial model iteration, and that the plume 
extents shown in Figure 9 represent maximum potential plume sizes.  


Figure 9. Plume Extents Within the Designated AoR 


Post shut-in plume migration is primarily to the North of the injection wells due to regional dip and 
density contrast.  There is essentially no migration to the South, nor to the East and West of the injection 
wells.  Due to the dip, and the exclusion of physical behavior that mitigate plume migration in the model, 
the plume continues to drift at the rate of less than 100 feet per year.  The rate of migration is estimated 
from the detail data referenced above.   


Tables 7 through 9 shows the northern plume extent at 10-year intervals, after injection stops, for each 
injection interval. 
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surrounding brine, and therefore reduces the rate of plume migration. For the Vernon Site, the 
uncertainties surrounding the additional trapping mechanisms will be reduced with data collected from 
the stratigraphic test well. Additional chemical trapping processes (such as solubility) and physical 
processes (such as lateral baffles in the zones) will be address in the next model iteration and will provide 
more constraints on the current predicted pressure and plume fronts. Note: that no structural trapping 
related to faulting or domes is expected within the Site. 


Details on the proposed data acquisition is contained in “Pre-Operational Testing and Logging Plan” 
submitted in Module D.  Additionally, the computational model will be updated and the AoR, pressure 
fronts, and plume fronts will be refined and revised. 


4.5 CONFINING ZONE CHARACTERIZATION 


In accordance with 40 CFR 146.93(c)(1)(vii) the confining zone has been determined to be a laterally 
extensive and sufficiently low permeability and low porosity layer that prevents the vertical flow of the 
injectate. The absence of faults within the AoR in the Cenozoic sediments supports the  
Confining Zone as one of the four regional containment systems in the Paleocene through early Oligocene 
sediments within the Gulf Coast Region.  Specifically, the  within the AoR is  feet 
thick with an expected 11 percent effective porosity and a permeability estimated at 0.0021 mD. 


Per a regional review, the  formation’s lower unit is a glauconitic mudstone dominated by 
a clay matrix and often fossiliferous. The  confining integrity will not be impacted by 
the contact of CO2   At this time there are no known effects or compatibility issues related to prolonged 
contact of the CO2 with the formation or saline fluids. 


The static model set all confining zones as impermeable barriers with 0 percent porosity and 0 md 
permeability.  Information collected as detailed in the “Pre-Operational Testing and Logging Plan” 
(submitted in Module D) will be used to validate the site-specific characterization of the confining zone. 
This new information will be used to refine and update the model and AoR delineation. 


Per the “Pre-Operational Testing and Logging Plan”, newly acquired data, particularly core analysis of 
samples from the primary confining layer and geophysical log data will be used to further assess and 
characterize the confining zone. 


4.6 ASSESSMENT OF FLUID MOVEMENT POTENTIAL 


There are no faults or other geologic features that would permit the vertical migration of CO2 or 
formation fluids into USDWs. These wells have been evaluated and will be re-plugged as described in the 
Corrective Action section discussed in the “Area of Review and Corrective Action Plan” submitted in 
Module B. 


The Confining Zone Characterization (above) and the AoR and Corrective Action Plan have identified 
three artificial penetrations through the confining zone that have been thoroughly evaluated and will be 
mitigated accordingly prior to injection. All sequestration infrastructure related to this gas storage (GS) 
project will be properly remediated post-injection.  


Within the designated AoR there are three existing artificial penetrations through the primary confining 
zone that prior to injection will be mitigated as detailed in the AoR and Corrective Action Plan. Site 
monitoring is designed to ensure that all possible events that could result in leakage as a result of injection 
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are identified and properly assessed during injection and post-injection, this is described in the 
Monitoring above the Confining Zone (above) and in the Testing and Monitoring Plan.  


A total of  wells that will penetrate the confining zone will be constructed as part of this geologic 
sequestration project. Figure 2-22 in Site Characterization (Section 2.0 of the “Project Narrative Report” 
in Module A) shows the locations of all wells within the AoR. This includes  injection wells and  
monitoring well. Construction of these wells and risk prevention regarding potential fluid migration into 
USDWs is detailed in the Well Construction Plan and Pre-Operational Testing and Logging Plan. 


Per 40 CFR 146.93(c)(1)(ix) injection wells are designed to meet and or exceed the regulations set forth 
in 40 CFR 146.82(a)(12) and 146.86(b). Details of injection well construction are described in the Well 
Construction Plan (submitted in the “Project Narrative Report” in Module A) and precautions during 
drilling are described in the Emergency and Remedial Response Plan (submitted in Module E). 


The injection wells will be constructed to Class VI standards and will undergo annual Mechanical 
Integrity Testing as described in Module E “Testing and Monitoring Plan”. The wells will be thoroughly 
investigated and plugged to Class VI standards.  If an injection well loses integrity or poses a potential 
pathway to a USDW, CapturePoint Solutions, LLC has developed an “Emergency and Remedial 
Response Plan” (submitted in Module E) to address these issues. An “Injection Plugging Plan” 
(submitted in Module E) has been developed to mitigate any potential issues after cessation of injection 
and the closure of the site. 


A detailed description of the well site geology in combination with available geophysical well logs and 
studies provide certainty that the Vernon One CCS site is ideally located, which is supported by the  
information is detailed in the Site Characterization narrative. The targeted injection zones are thick and 
occur throughout the Gulf Coast Region, the site is located in a seismically stable region with several 
competent and regionally extensive confining zones that exist between the targeted injection zones and 
the overlying USDWs and there is no indication of faulting within the designated AoR. Additionally, 
there are several thousand feet of vertical separation between the targeted injection zones and utilized 
groundwater resources within the AoR. 


Provided the limited number of artificial penetrations, site geology and planned injection well 
construction and monitoring protocols, the risk of fluid migration from below the confining zone is not 
likely to occur. Furthermore, modeling and simulation forecasts do not indicate the potential of injectate 
reaching any conduits that have not undergone the corrective active plan that would permit the migration 
of fluids during and post-injection. 


Information pertaining to the potential of fluid movement from the injection zone into an overlying 
USDW is addressed in the “AoR and Corrective Action Plan” and the “Pre-Operational Testing and 
Logging Plan”. Mitigation of such an event is addressed in the “Emergency and Remedial Response 
Plan”. 


4.7 LOCATION OF USDW’S 


A detailed discussion regarding USDWs is contained in the Site Characterization portion of the Project 
Information Tracking document. In summary, the nearest USDWs is the and , both 
approximately 25 miles to the north-northwest (Figure 2-43 in Site Characterization). Vertically, the 
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 injection zone is  feet below the USDW and separated by two confining zones that when 
combined are over  feet in thickness. 


Log header information from  wells drilled within the AoI were used to establish formation 
resistivity cutoffs. Therefore, it is conservatively calculated that the sands with a formation resistivity of 
greater than 2.0 ohm-m are USDWs. The USDWs are vertically isolated from the targeted injection zones 
and can only communicate with the injection zones through behind pipe migration. The “Pre-Operational 
Testing and Logging Plan”, “Well Construction Plan”, “Injection Plugging Plan”, and the “Testing and 
Monitoring Plan” meets the requirements set forth by EPA for the proposed Vernon One CCS project 
will be protective of all USDWs and thereby support the alternate PISC time frame.  


5.0 NON-ENDANGERMENT DEMONSTRATION CRITERIA 


Prior to approval of the end of the post-injection phase, CapturePoint Solutions, LLC will submit a 
demonstration of non-endangerment of USDWs to the UIC Program Director, per 40 CFR 146.93(b)(2) 
and (3).  


CapturePoint Solutions, LLC will issue a report to the UIC Program Director. This report will make a 
demonstration of USDW non-endangerment based on the evaluation of the site monitoring data used in 
conjunction with the project’s computational model. The report will detail how the non-endangerment 
demonstration evaluation uses site-specific conditions to confirm and demonstrate non-endangerment. 
The report will include all relevant monitoring data and interpretations upon which the non-
endangerment demonstration is based, model documentation and all supporting data, and any other 
information necessary for the UIC Program Director to review the analysis. The report will include the 
following sections. 


5.1 INTRODUCTION AND OVERVIEW 


A summary of relevant background information will be provided, including the operational history of 
the injection project, the date of the non-endangerment demonstration relative to the post-injection 
period outlined in this PISC and Site Closure Plan, and a general overview of how monitoring and 
modeling results will be used together to support a demonstration of USDW non-endangerment. 


5.2 SUMMARY OF EXISTING MONITORING DATA 


A summary of all previous monitoring data collected at the site, pursuant to the “Testing and 
Monitoring Plan” (Submitted in Module E – “Project Plan Submissions”) and this PISC and Site 
Closure Plan, including data collected during the injection and post-injection phases of the project, will 
be submitted to help demonstrate non-endangerment. Data submittals will be in a format acceptable to 
the UIC Program Director [40 CFR 146.91(e)], and will include a narrative explanation of monitoring 
activities, including the dates of all monitoring events, changes to the monitoring program over time, 
and an explanation of all monitoring infrastructure that has existed at the site. Data will be compared 
with baseline data collected during site characterization [40 CFR 146.82(a)(6) and 146.87(d)(3)].  No 
monitoring data currently exists for the Vernon One CCS Site. 







Revision Number: 0 
Revision Date: 3/3/2023 


Module E -  PISC 


Post Injection Site Care and Site Closure for CapturePoint Solutions, LLC Page 24 of 27 
Permit Number: LA-0006 
 


5.3 SUMMARY OF COMPUTATIONAL MODELING HISTORY 


The modeling is intended to present a conservative estimate of pressure build-up and plume extent over 
the injection and post injection life of the project.  The data used in the model is derived from regional 
data, and from wells in near proximity to the project site.  Until information is obtained from site specific 
wells, input data is used to create a conservative estimate (larger) of pressure build-up and plume extent. 
The current model represents a preliminary scenario for computational modeling at the Vernon One CCS 
Site and will be updated to a final simulation scenario following acquisition of additional data from a 
planned site characterization well. 


5.4 EVALUATION OF RESERVOIR PRESSURE 


The current model assumes an initial reservoir pressure for each injection zone. Initial static pressures will 
be obtained in each injection well and within the stratigraphic test well (future use as an in-zone 
monitoring well). The reservoir pressures will be collected during annul Mechanical Integrity Testing and 
compared to the computational modeling results. Since the model is conservative and uses a “worst-case” 
scenario approach, the actual predicted pressure data is expected to be less than the modeled pressure. The 
collected reservoir pressure data will be used to update and re-evaluate the model at the required 5-year 
intervals to provide an operational model and a new projected modeled pressure for a future time-series 
and post-closure period. 


5.5 EVALUATION OF CO2 PLUME 


Evaluation of the CO2 plume at the Vernon One CCS Site will involve both scheduled gravity surveys 
and data to be collected from groundwater monitoring wells during and post injection. Prior to injection a 
gravity survey and ground water quality analysis will be conducted in order to establish a baseline. 
Subsequent gravity surveys will be collected every 10 years. Water quality data will be collected per the 
noted schedule in the “Testing and Monitoring Plan” submitted in Module E. Results of the gravity 
surveys and the ground water quality analysis will provide for a comparative analysis to track the CO2 
plume and verify that there is no endangerment to USDW’s. 


5.6 EVALUATION OF EMERGENCIES OR OTHER EVENTS 


CapturePoint Solutions, LLC has developed a plan to evaluate emergencies related to the Vernon One CCS 
site as detailed in “E.4 – Emergency and Remedial Response Plan” submitted in Module E. This plan 
accounts for potential emergency and events at three phases of the project: 1) during the construction of the 
injection wells, 2) during the operation of the injection wells, 3) during the site closure and post closure 
monitoring of the site. This includes, but not limited to, the continued sampling and analysis of the local 
USDW and other groundwater systems with the AoR. 


5.7 NEAREST POTENTIAL CONDUITS 


There are no faults or other geologic features that would permit the vertical migration of CO2 or 
formation fluids into USDWs. Three wells (artificial penetrations) have been found to lie within the 
maximum plume extent. Each artificial penetration (active/abandoned) was evaluated as to the adequacy 
of construction and plugging to determine the potential of the penetration to convey fluid from an 
injection zone into the overlying USDWs (non-endangerment) and the potential of the penetration to 
convey injected effluent out of the injection zone (no migration) [40 CFR 146.84 (c)(3)]. Each of the 
three artificial penetrations have been evaluated and will be re-plugged to meet Class VI plugging 
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standards as described in the Corrective Action as discussed in the “Area of Review and Corrective Action 
Plan” submitted in Module B. Therefore, these wells will not provide pathways to the USDW and pose 
no threat to the non-endangerment criteria. 


6.0 SITE CLOSURE PLAN 


CapturePoint Solutions, LLC will conduct site closure activities to meet the requirements of 40 CFR 
146.93(e) as described below. CapturePoint Solutions, LLC will submit a final Site Closure Plan and 
notify the permitting agency at least 120 days prior of its intent to close the site. Once the permitting 
agency has approved closure of the site, CapturePoint Solutions, LLC will plug the monitoring wells and 
submit a site closure report to EPA. The activities, as described below, represent the planned activities 
based on information provided to EPA. The actual site closure plan may employ different methods and 
procedures. A final Site Closure Plan will be submitted to the UIC Program Director for approval with the 
notification of the intent to close the site.  


6.1 PLUGGING MONITORING WELLS 


The planned monitoring plan calls for  Class VI injection wells at the Vernon One CCS 
Site to be converted to monitoring wells during the Post Injection Site Care period. Each of the  
wells will individually monitor the intended injection zone in conjunction with the offset in-zone 
monitoring well that monitors all  zones. Upon demonstration of non-endangerment and at the close 
of the designated PISC timeframe of 15 years these monitoring wells in conjunction with the above 
confining layer groundwater monitoring well and subsequent USDW monitoring wells will also be 
plugged. In-zone monitoring wells and groundwater monitoring wells will be plugged in accordance with 
all regulatory requirements as to ensure non-endangerment to USDWs. 


6.1.1 Plugging Procedures 


Plugging procedures for the in-zone monitoring wells will follow the procedures detailed in the “Injection 
Well Plugging Plan” submitted in Module E. A general summary of the plugging procedures is provided 
below. 


Preparation Procedures for Monitoring Wells to be Plugged: 


1. After ceasing monitoring, bottomhole pressure measurements will be taken by running wireline 
pressure gauges prior to starting the P&A process on the well.  Use the recorded bottomhole 
pressure to calculate the density of workover fluid required to safely complete the proposed plug 
and abandon procedure.  


2. Run active pulsed-neutron log. Production logging tools (PLTs) such as tracers, noise or 
temperature logs could be run in substitution. 


3. Move rig in. Pump into well with the calculated density of the workover fluid based on BHP 
survey in Step 1. A minimum of three tubing volumes will be injected into the formation without 
exceeding the fracture pressure. 


4.  The injection wells all have a well head and tubing installed.  A permanent packer is set in the 
casing within 75’ of the top of the perforations.   Test casing/ tubing annulus to 1,000 psi or 
pressure required. Bleed casing pressure to 0 psi.  


a. If a loss of mechanical integrity is discovered, the well will be repaired prior to 
proceeding further with the plugging operations. 


b. All casing in the well has been cemented to surface at the time of construction and will 
not be retrievable at abandonment. 
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c. If the tubing and casing pressure measures 0 psi, continue with well plugging procedures 
for the zone.  


 
1. ND tree and NU BOP’s.  Test BOPs per regulations.  Pull injection tubing.  Permanent packer 


will remain in casing.  
2. Set cement retainer above permanent packer and within 100 feet of the perforations.  RIH with 


work string and sting into cement retainer.  
3. Squeeze perforations with required volume of CO2 resistant cement allowing for 100 sacks of 


cement to be squeezed into perforations and leave 600 feet of cement on top of retainer 
 Displace cement with calculated 


workover fluid (TBD). Allow cement to set. 
4. Tag top of cement (TOC) and pressure test to 1,000 psi. 
5. Set balance plug using required volume of CL H cement plus additives for the appropriate depths 


to isolate the surface casing and into the  confining zone. Displace with 
calculated workover fluid (TBD).  Allow cement to set. Tag top of plug. 


6. Set balance plug using required volume of CL H cement plus additives from noted depth to 5’ to 
isolate the top of the surface casing. Allow cement to set. 


7. Cut casing off 5 feet below ground level. Clean cellar and weld on plate with well information 


6.1.2 Well Testing Prior to Plugging 


A bottomhole reservoir pressure will be determined prior to commencing monitor well plugging 
operations [40 CFR 146.92(b)(1)]. Prior to running bottomhole pressure tests (BHP), the well will be 
flushed with a buffer fluid first [40 CFR 146.92(a)]. 


BHP measurements will be taken by running wireline pressure gauges prior to starting any P&A 
procedure on the wells. The bottomhole pressure measurement will be used to calculate the density of the 
workover fluid required to safely complete the plug and abandonment procedure. Determination of BHP 
is described in Section 4 of the “Injection Well Plugging Plan” submitted in Module D for each well to be 
plugged. 


An active pulsed-neutron log will be run and then the well will be pressure-tested to ensure integrity both 
inside and outside of the casing prior to plugging. Production logging tools (PLTs), tracers, noise or 
temperature logs could be run as substitutions. 


Pulsed-neutron logs are used to evaluate the CO2 or water saturations over time and the temperature 
surveys could detect the movement of fluid behind cement and casing. If such a condition is detected the 
location of fluid movement in the well can be evaluated and corrected. Pressure tests are used to ensure 
the casing is sufficiently sealed to prevent the loss or addition of formation fluids into the well. If a 
pressure decrease is observed, it may indicate that the well does not have sufficient mechanical integrity 
and that the well needs repaired. 


If a loss of mechanical integrity is discovered, the well will be further evaluated and repaired prior to 
proceeding further with the plugging operations. Testing criteria to determine whether mechanical 
integrity test results are successful or not is described in Module E “Testing and Monitoring Plan”, 
Details for MITs are also described in Section 4 of the “Injection Well Plugging Plan” submitted in 
Module E. 


All casing strings in each well will have been cemented to the surface at the time of construction and will 
not be retrievable at abandonment. 


Details regarding equipment, precision and MITs are described in Section 6.6 of the “Testing and 
Monitoring Plan” submitted in Module E. 
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6.1.3 Site Restoration 


Full remediation and reclamation of the Vernon One CCS Site will be conducted in a manner sufficient to 
meet all federal, state and local regulatory requirements. This will be performed for all well site locations 
developed for this gas storage project. 


6.2 SITE CLOSURE REPORT 


A site closure report will be prepared and submitted within 90 days following site closure, documenting 
the following  


 Plugging of the verification and geophysical wells (and the injection well if it has not 
previously been plugged), 


 Location of sealed injection well on a plat of survey that has been submitted to the local 
zoning authority, 


 Notifications to state and local authorities as required at 40 CFR 146.93(f)(2), 


 Records regarding the nature, composition, and volume of the injected CO2, and 


 Post-injection monitoring records. 


CapturePoint Solutions, LLC will record a notation to the property’s deed on which the injection well was 
located that will indicate the following  


 That the property was used for carbon dioxide sequestration, 


 The name of the local agency to which a plat of survey with injection well location was 
submitted, 


 The volume of fluid injected, 


 The formation into which the fluid was injected, and 


 The period over which the injection occurred. 


The site closure report will be submitted to the permitting agency and maintained by CapturePoint 
Solutions, LLC for a period of 10 years following site closure. Additionally, CapturePoint Solutions, LLC 
will maintain the records collected during the post-injection period for a period of 10 years after which 
these records will be delivered to the UIC Program Director. 
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MODULE E – PROJECT PLANS 
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Supporting Documentation 


At this time there is no additional documentation provided for the ERR. 


Please Note: The “Testing and Monitoring Plan” technical report and associated figures, tables, 


and appendices, has been submitted as Confidential Business Information (CBI). This document 


has been submitted to meet the requirements of the “ERR” tab in Module E of the Geologic 


Sequestration Data Tool (GSDT). 








 


Class VI UIC Project Plan Submissions 


This submission is for: 


      Project ID:    R06-LA-0006  


      Project Name:    CCS2 - Wilcox2  


      Current Project Phase:    Pre-Injection Prior to Construction  


 


Testing and Monitoring 


      Are You Making a Testing and Monitoring Plan Submission at this Time: Yes 


Reason for Project Plan Submission: Permit Application Submission 


Project Plan Upload 


      Attach the Testing and Monitoring Plan: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0006/Phase1-PreConstruction/ProjPlan-03-


14-2023-1218/1--Testing--and--Monitoring--Plan_Redacted.pdf 


Appendices and Supporting Materials Upload 


      Attach Any Supporting Documentation for the Testing and Monitoring Plan: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-


0006/Phase1-PreConstruction/ProjPlan-03-14-2023-1218/1--QASP--Reference--Testing--and--Monitoring--Tab.pdf 


 


Injection Well Plugging 


      Are You Making an Injection Well Plugging Plan Submission at this Time: Yes 


Reason for Project Plan Submission: Permit Application Submission 


Project Plan Upload 


      Attach the Injection Well Plugging Plan: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0006/Phase1-PreConstruction/ProjPlan-03-


14-2023-1218/3--Injection--Well--Plugging--Plan_Redacted.pdf 


Appendices and Supporting Materials Upload 


      Attach Any Supporting Documentation for the Injection Well Plugging Plan: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-


0006/Phase1-PreConstruction/ProjPlan-03-14-2023-1218/2--Supplemental--Information--Injection--Well--Plugging--Tab.pdf 


 


PISC and Site Closure 


      Are You Making a Post-Injection Site Care and Site Closure Plan Submission at this Time: Yes 


Reason for Project Plan Submission: Permit Application Submission 


Project Plan Upload 


      Attach the Post-Injection Site Care and Site Closure Plan: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0006/Phase1-


PreConstruction/ProjPlan-03-14-2023-1218/4--PISC--and--Site--Closure--Plan_Redacted.pdf 


Appendices and Supporting Materials Upload 


      Attach Any Supporting Documentation for the Post-Injection Site Care and Site Closure Plan: 


https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0006/Phase1-PreConstruction/ProjPlan-03-14-2023-1218/3--Supplemental--


Information--PISC--Tab.pdf 


 


Emergency and Remedial Response 


      Are You Making an Emergency and Remedial Response Plan Submission at this Time: Yes 


Reason for Project Plan Submission: Permit Application Submission 


Project Plan Upload 


      Attach the Emergency and Remedial Response Plan: https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0006/Phase1-


PreConstruction/ProjPlan-03-14-2023-1218/2--Emergency--and--Remedial--Response--Plan_Redacted.pdf 


Appendices and Supporting Materials Upload 


      Attach Any Supporting Documentation for the Emergency and Remedial Response Plan: 


https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0006/Phase1-PreConstruction/ProjPlan-03-14-2023-1218/4--Supplemental--


Information--ERR--Tab.pdf 


 


Complete Submission 


Authorized submission made by: Tracy Evans 


For confirmation a read-only copy of your submission will be emailed to:    njones@capturepointsolutions.com 



https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0006/Phase1-PreConstruction/ProjPlan-03-14-2023-1218/1--Testing--and--Monitoring--Plan_Redacted.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0006/Phase1-PreConstruction/ProjPlan-03-14-2023-1218/1--Testing--and--Monitoring--Plan_Redacted.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0006/Phase1-PreConstruction/ProjPlan-03-14-2023-1218/1--QASP--Reference--Testing--and--Monitoring--Tab.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0006/Phase1-PreConstruction/ProjPlan-03-14-2023-1218/1--QASP--Reference--Testing--and--Monitoring--Tab.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0006/Phase1-PreConstruction/ProjPlan-03-14-2023-1218/3--Injection--Well--Plugging--Plan_Redacted.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0006/Phase1-PreConstruction/ProjPlan-03-14-2023-1218/3--Injection--Well--Plugging--Plan_Redacted.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0006/Phase1-PreConstruction/ProjPlan-03-14-2023-1218/2--Supplemental--Information--Injection--Well--Plugging--Tab.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0006/Phase1-PreConstruction/ProjPlan-03-14-2023-1218/2--Supplemental--Information--Injection--Well--Plugging--Tab.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0006/Phase1-PreConstruction/ProjPlan-03-14-2023-1218/4--PISC--and--Site--Closure--Plan_Redacted.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0006/Phase1-PreConstruction/ProjPlan-03-14-2023-1218/4--PISC--and--Site--Closure--Plan_Redacted.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0006/Phase1-PreConstruction/ProjPlan-03-14-2023-1218/3--Supplemental--Information--PISC--Tab.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0006/Phase1-PreConstruction/ProjPlan-03-14-2023-1218/3--Supplemental--Information--PISC--Tab.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0006/Phase1-PreConstruction/ProjPlan-03-14-2023-1218/2--Emergency--and--Remedial--Response--Plan_Redacted.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0006/Phase1-PreConstruction/ProjPlan-03-14-2023-1218/2--Emergency--and--Remedial--Response--Plan_Redacted.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0006/Phase1-PreConstruction/ProjPlan-03-14-2023-1218/4--Supplemental--Information--ERR--Tab.pdf

https://gsdt.pnnl.gov/alfresco/service/velo/getFile/no_wiki/shared/Submissions/R06-LA-0006/Phase1-PreConstruction/ProjPlan-03-14-2023-1218/4--Supplemental--Information--ERR--Tab.pdf
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